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膜的过剩面积都小于零，表明 BSA 和卵磷脂是相互吸引的。Zeta 电位的测量显
















更不易被 Gemini 表面活性剂破坏，这是因为 BSA 与卵磷脂囊泡具有疏水相互作
用，BSA 能够定位于卵磷脂囊泡膜相中，而 BSA 在膜相中的定位使囊泡膜相的














































   Cell membrane is made up of 40-50% lipoid and 50-60% protein. Bilayer、vesicle 
and micelle are general membrane simulation regents. Vesicle is composed of crust 
which forms from closed unimolecule-bilayer that combined with monolayers of two 
amphiphilic molecules in tail-to-tail orientationally, and micro-hydrofacies that is 
contained within the crust. It can be sort into two types: liposome made up of natural 
or complex lecithin and vesicle made by self assembly of amphiphilic molecules. 
Because of simple preparation, as well as something can be done to liposome, vesicle 
is the best system to study and simulate biologic membrane. 
   Gemini surfactants are made up of two amphiphilic moieties covalently connected 
by a spacer group, and represent a new class of surfactants. According to lots of 
papers, the nature of the spacer group(length, flexibility, chemical structure) has been 
shown to be of the utmost importance in determining the solution properties of 
aqueous Gemini surfactants. So they are attracting considerable interest in the 
academic and industrial communities working on surfactants. In this article, we study 
a kind of Gemini surfactants-quaternary ammonium Gemini connected by the space 
chain of (CH2)s. 
In this article, we constructed a cell membrane simulation model by adding 
cholesterol and BSA to lecithin vesicle. The mechanism of structure transform of 
vesicle was explored through TEM. The mixed monolayers at the air/water interface 
were investigated using Langmuir balance technique. We also researched the effect of 
cholesterol and BSA on the structure transform of lecithin vesicle by the methods of 
kinetic and dynamic light-scattering. There are two sections in this article: 
Firstly, we study the effect of cholesterol on the stability of lecithin vesicle. The 
negative excess area of the mixed monolayer and the experiment of Zeta potential 
showed that there was mutual attraction between cholesterol and lecithin. The kinetic 
result also showed that cholesterol could stabilize lecithin vesicle. The reason was that 
positively charged Gemini surfactant intercalated into the bilayer of negatively 
charged lecithin vesicle and reduced the thickness of bilayer of lecithin vesicle. The 
positively charged cholesterol could decrease the surface negative potential and 
influence Gemini surfactant insert into the surface of vesicle.  















negative excess area of the mixed monolayer and the experiment of Zeta potential 
showed that the main force between BSA and lecithin vesicle was hydrophobic 
interaction rather than electrostatic interaction. The kinetic result showed that lecithin 
vesicle mixed with BSA was harder to be disrupted by Gemini surfactant. The reason 
was that the hydrophobic interaction between BSA and lecithin vesicle helped BSA 
located in the bilayer of vesicle, which decreased the hydrophobicity of the bilayer. So 
it was more different for Gemini surfactant to enter into the bilayer of vesicle, which 
meant that it was more different to disrupt lecithin vesicle. 
 

















































图 1.1 单室囊泡（A）与多室囊泡（B） 
      
 
大增性极                             极性增大 
图 1.2  囊泡溶液的 9个区域 
图下方标注各区域极性大小，区域
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